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DETAILED ACTION 
Information Disclosure Statement 

1 . The information disclosure statement (IDS) filed on 05/24//2004, 08/02/2004 and 
02/05/2005. The references cited on the PTOL 1449 Form have been considered. 

Specification 

2. The specification has been checked to the extent necessary to determine the 
present of all possible minor errors. However, Applicant's cooperation is requested in 
correcting any errors of which applicant may become aware in the specification. 

Claim Objections 

3. Claim 1 is objected to because of the following informalities: in claim 1 line 4, "the 
substrate" should be -a substrate-. Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

5. Claims 1 and 3-5 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Shih., (US Pat No. 6,747,325). 
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Regarding claim 1, Shih teaches a method of fabricating a first halo region 427 
and a second halo region 428 for a circuit device of a first conductivity type and having 
a gate structure 46 with first and second sidewalls, comprising: 

forming the first halo region 427 of a second conductivity type by implanting a 
substrate 42 with impurities in a first direction A toward the first sidewall of the gate 
structure 46 (col. 6 lines 1-23 and Fig. 4g); 

forming the second halo region 428 of the second conductivity type by implanting the 
substrate 42 with impurities in a second direction B toward the second sidewall of the 
gate structure 46 (col. 6 lines 1-23 and Fig. 4h); and 

wherein the first and second halo regions are formed without implanting 
impurities in a direction substantially perpendicular to the first and second directions. 
Noted that the . first and second halo regions are formed only in A and B implanting 
directions. 

Regarding claim 3, Shih teaches wherein, the first conductivity type comprises n- 
type and the second conductivity type comprises p-type (col. 6 lines 1-23). 

Regarding claim 4, Shih teaches wherein the first direction A is substantially 
perpendicular to the first sidewall (see Fig. 4g). Noted that first direction A can be seen 
substantially perpendicular to the first sidewall from the top view in Fig. 4g. 

Regarding claim 5, Shih teaches wherein the first direction A is substantially 
perpendicular to the first sidewall and the second direction B is substantially 
pemendicular to the second sidewall. Noted that second direction B can be seen 
substantially perpendicular to the second sidewall from the top view in Fig. 4h. 
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Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shih., 
(US Pat No. 6,747,325) in view of Cho et al., (US Pat No. 6,784,062 hereinafter "Cho"). 

Regarding claim 2, Shih teaches wherein the first conductivity type comprises n- 
type and the second conductivity type comprises p-type (col. 6 lines 1-23), but does not 
teach wherein the first conductivity type comprises p-type and the second conductivity 
type comprises n-type. 

However, Cho teaches wherein the first conductivity type comprises p-type (p- 
channel transistor) and the second conductivity type comprises n-type (col. 4, lines 1-6 
and Fig. 5, n-type halo region 52). Since Shih and Cho are all from the same field of 
endeavor, the purpose disclosed by Cho would have been recognized in the pertinent 
art of Shih. It would have been obvious to a person of ordinary skill in the art at the time 
of the invention was made to have second conductivity type comprises n-type so that 
the doping in the channel region and the halo region is the same type. 

8. Claims 6 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Shih., (US Pat No. 6,747,325). 

Regarding claim 6, Shih teaches wherein the implanting impurities in the first 
direction A is performed at an angle of about 0 to 30° from vertical (col. 6 line 15), but 
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does not teach wherein the implanting impurities in the first direction A is performed at 
an angle of about 15 to 45° from vertical. Although Shih's implantation in a direction is 
not the claimed range (15 to 45° from vertical), this does not define patentable over Shih 
since the implantation direction is well known processing variable and the discovery of 
the optimum or workable range involves only routine skill in the art. 

Regarding claim 7, Shih teaches wherein the implanting impurities in the 
second direction B is performed at an angle of about 0 to 30° from vertical (col. 6 line 
55), but does not teach wherein the implanting impurities in the second direction B is 
performed at an angle of about 15 to 45° from vertical. Although Shih's implantation in a 
direction is not the claimed range (15 to 45° from vertical), this does not define 
patentable over Shih since the implantation direction is well known processing variable 
and the discovery of the optimum or workable range involves only routine skill in the art. 
9. Claim 14-17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Cho et al., (US Pat No. 6,784,062 hereinafter "Cho") in view of Shih., (US Pat No. 
6,747,325). 

Regarding claim 14, Cho teaches a method of fabricating first and second halo 
regions for a n-channel transistor having a first gate structure and third and fourth halo 
regions for a p-channel transistor having a second gate structure, comprising: 

masking the p-channel transistor (col. 3, lines 25-35 and Fig. 3); 

forming the first halo region 32 extending beneath the first gate structure by 
implanting impurities in a first direction toward a first sidewall of the first gate structure 
(col. 3, lines 35-50 and Fig. 3); 
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forming the second halo region 32 extending beneath the first gate structure by 
implanting impurities in a second direction substantially opposite to the first direction 
toward a second sidewall of the first gate structure (col. 3, lines 35-50 and Fig. 3); 

unmasking the p-chahnel transistor and masking the n-channel transistor (col. 3, 
lines 50-56 and Fig. 4); 

forming the third halo region 52 by implanting impurities in the first direction 
toward a first sidewall of the second gate structure (col. 3, lines 57-65 and Fig. 5); 

forming the fourth halo region 52 by implanting impurities in the second direction 
toward a second sidewall of the second gate structure (col. 3, lines 57-65 and Fig. 5). 

Cho teaches implanting impurities from four directions to form halo regions 32/52 
(col. 3, line 47), but does not teach wherein the first, second, third and fourth halo 
regions are formed without implanting impurities in a direction substantially 
perpendicular to the first and second directions. 

However, Shih teaches wherein the halo regions 427/428 are formed without 
implanting impurities in a direction substantially perpendicular to the first direction A and 
second direction B (col. 6, lines 1-24 and Figs. 4g-4h). Since Cho and Shih are all from 
the same field of endeavor, the purpose disclosed by Shih would have been recognized 
in the pertinent art of Cho. It would have been obvious to a person of ordinary skill in the 
art at the time of the invention was made to implant impurities in first direction A and 
second direction B so that the width of the depletion regions interfacing the channel 
region with the source/drain regions is reduced so as to minimize current leakage and 
punch through effect as taught by Shih, column 6, lines 1 8-23. 
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Regarding claim 15, Cho teaches wherein the implanting of impurities in the first 
and second directions is performed at an angle of 25°, but does not teach wherein the 
implanting of impurities in the first and second directions is performed at an angle of 
about 1 5 to 45° from vertical. Although S Cho' halo implant at an angle is not the 
claimed range (15 to 45° from vertical), this does not define patentable over Shih since 
the halo implant at an angle is well known processing variable and the discovery of the 
optimum or workable range involves only routine skill in the art. 

Regarding claim 16, Cho teaches wherein the impurities of the first and second 
halo regions 32 comprise boron (col. 3, lines 35-40). 

Regarding claim 17, Cho teaches wherein the impurities of the third and fourth 
halo regions 52 comprise phosphorus (col. 3, line 67). 

Allowable Subject Matter 
10. Claims 8-13 and 18-21 are allowed. 

The following is an examiner's statement of reasons for allowance: None of the 
references of record teaches or suggest the claim method of fabricating halo regions 
comprising implanting the substrate in a first and second directions perpendicular to the 
first axis without implanting impurities in a direction substantially parallel to the first axis, 
and implanting the substrate in a third and fourth directions perpendicular to the second 
axis without implanting impurities in a direction substantially parallel to the second axis 
and among other limitations as claimed in independent claim 8. 

The following is an examiner's statement of reasons for allowance: None of the 
references of record teaches or suggest the claim method of fabricating halo regions 
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wherein the first and second halo regions of the first group of n-channel transistors and 
the first group of p-channel transistors are formed without implanting impurities in a 
direction substantially perpendicular to the first and second directions, and the third and 
fourth halo regions of the second group of n- channel transistors and the second group 
of p-channel transistors are formed without implanting impurities in a direction 
substantially perpendicular to the third and fourth directions and among other limitations 
as claimed in independent claim 18. 

Conclusion 

11. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Quoc Hoang whose telephone number is (571) 272- 
1780. The examiner can normally be reached on Monday-Friday from 8.00 AM to 5.00 
PM. 

If attempt to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Nelms can be reached on (571) 272-1787. The fax phone numbers of 
the organization where this application or proceeding is assigned are (571) 273-8300 for 
regular communications and (571 ) 273-8300 for After Final communications. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
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you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). 

Quoc Hoang . 

Patent examiner/AU 2818 WAsd^^Y' 



